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ORIGINALLY FILED 

NICKEL- FREE GREY GOLD ALLOY 

^Cross Reference to Related Applications 
This application is a Continuation application of U.S. 
Patent Application Serial No. 09/460,471 filed December 14, 
1999, the disclosure of which is being incorporated herein by 
reference in its entirety. 

Background of the Invention 
Field of the Invention 

The present invention relates to a nickel -free grey gold 
alloy comprising 75-76% by weight of Au and between 5 and 14% 
by weight of Pd. 
Description of the Prior Art 

Problems associated with the allergy caused by nickel 
have led to the presence of nickel in white or grey gold 
alloys being reduced or even prohibited. In addition, these 
alloys are excessively hard and not very deformable so that 
they do not lend themselves well to work in particular in the 
fields of jewellery and watchmaking. 

A nickel -free grey gold alloy having good def ormability 
, has already been proposed in CH-684,616, this alloy generally 
comprising, in this case, essentially between 15% and 17% by 
weight of Pd, between 3 and 5% of Mn and between 5 and 7% by 
weight of Cu. Pd is a very expensive metal, the cost of which 
fluctuates enormously. Lowering the proportion of Pd of the 
abovementioned alloy and adding Ag thereto result in a low 
deformability. Furthermore, too high a percentage of Ag causes 
the alloy to tarnish. 

Moreover, JP-A-90/8160 has disclosed a ternary grey gold 
alloy with more than 10% by weight of Pd and more than 10% by 
weight of Cu, the amounts of Pd and Cu being the same, which 
means that the higher the Pd content the more the copper 
content increases, and vice versa. This amounts to saying 
that, for an 18 ct alloy, the respective Pd and Cu contents 
may only be 12.5% respectively. Furthermore, such a ternary 
alloy does not have the moulding properties allowing it to be 
used, in particular, with the so-called lost -wax technique. 



Summary of the Invention 

The object of the present invention is to substantially 
improve white or grey gold alloys, allowing the proportion of 
Pd to be reduced without reducing its def ormability 
properties, as well as its metallurgical properties allowing 
it to be used in lost-wax casting techniques. 

For this purpose, the subject of this invention is a 
nickel-free grey gold alloy as described below. 

Surprisingly, it has been found that it is possible to 
limit, or even reduce substantially, the proportion of Pd 
without impairing either the whiteness of the alloy or its 
metallurgical and mechanical properties, which may even be 
improved, by a substantial increase in the proportion of Cu. 
It has even been possible to show that the less Pd used the 
more the proportion of Cu can be increased without impairing 
either the colour or the desired def ormability properties. 

Furthermore, the incorporation of ferrous metals is also 
avoided so that the alloy can be used with conventional 
casting techniques in making jewellery and watches, as well as 
in the art of making dental prostheses, in which the so-called 
lost-wax technique is used, this being most advantageous in 
the case of short runs or even in the production of one-off 
components. 

Certain other elements are added to the main elements of 
this alloy in order to improve its metallurgical properties, 
in particular to lower its melting point, to improve the grain 
fineness and to avoid porosity. 

Detailed Description of the Invention 

The invention will now be described with the aid of two 
series of examples, a first series being more especially aimed 
at a proportion of Pd lying around 13% and a second series 
aimed at a proportion of Pd lying around 7%. As will be seen, 
in both cases the role of the copper is paramount . In the 
second case, and even if the reduction by almost half in the 
Pd content is partly compensated for by adding Ag and Zn, the 
copper content is increased by about 3 0% compared with the 
alloys of the first series. 




Various other elements are incorporated in small or even 
very small proportions, in order to improve the properties of 
the alloy. Ir and Re may be added as grain refiners, and In 
allows the melting point to be lowered. This lowering of the 
5 melting point is a great advantage in casting using 
conventional moulds made of Si0 2 or plaster of Paris, since it 
prevents reaction between the components of the mould and, in 
particular, it prevents the production of S0 2 which poisons the 
gold alloy. 

10 In order to improve the surface finish, it is also 

possible to add one of the following elements : . Ti , Zr, Nb, Si 
and Ta, in a proportion of about 100 ppm. Although it is 
sought to lower the melting point of the alloy, as explained 
above, this is an additional safety measure. 

15 In the examples which follow, Table I relates to the 

first series of alloys while Table II relates to the second 
series . 

Apart from the composition of the alloys, given in % by 
weight, these tables give information relating to the hardness 

20 of the alloy in the moulded, annealed and work-hardened state, 
as well as the colour measured in a three-axis coordinate 
system. This three-dimensional measurement system is called 
CIELab, CIE being the acronym for Commission Internationale de 
l'Eclairage [International Illumination Commission] and Lab 

25 referring to the three coordinate axes, the L* axis measuring 
the black-white component (black = 0; white = 100), the a* 
axis measuring the red-green component (redness: positive a*, 
greenness: negative a*) and the b* axis measuring the 
yellow-blue component (yellowness: positive b*, blueness: 

3 0 negative b*) . For more details on this measurement system, 
reference may be made to the article "The Colour of Gold- 
Silver-Copper Alloys" by R.M. German, M.M. Guzowski and 
D.C. Wright, Gold Bulletin 1980, 13, (3), pages 113-116. 

Finally, these tables also indicate, in the two columns 

35 F, the melting ranges expressed in °C and the percentage 
def ormability (% def ) . 

In Table I, Examples 2, 3, 4 have a relatively low 
def ormability, so that these alloys do not lend themselves to 



applications in which a high degree of def ormability is 
required. 

Examples 4, 8, 9 and 11 in this same Table I exhibit 
saturation in the yellow, expressed by the relatively high b* 
value, compared with the controls and with the other alloys of 
this same category, that is to say containing between 12 and 
14% Pd. 

With regard to Examples 2 and 6 of this same table, it 
may be seen that they are relatively soft after casting. 

With regard to Table II, it may be seen that too high a 
proportion of Ag increases the b* value (saturation in the 
yellow) . For this type of alloy, it is desirable for the b* 
value not to exceed 13 so that the percentage of Ag is 
preferably < 5%. 
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